Abstract: Polymer materials have extremely wide application in various fields of technology and human needs (jobs, food industry, production of various packaging, furniture and household goods, Electrical and electronics, agriculture, chemical, automotive, aerospace and military industry and so on. This paper presents the results of changes in mechanical and rheological properties of recycled thermoplastics. The purpose is to show the polymer waste as raw material, or otherwise utilizing the material. Specific information will be given the possibility of forming a form to calculate the size observed through cycles of recycling, which may help in further research and analysis.
Introduction
Last century was marked by extremely rapid development of industry. As technology improved, the human needs for various types of products increased too. This led to a large and uncontrolled exploitation of raw materials. Today, in a consumer society, it is characteristic that the product is changed with a new, modern, functional and aesthetically likeble, and before the expiration of his exploitation century. Among other things, a characteristic example is mobile phones that users change due to fewer new modern look even if cellulars are still correct.
In order to get new product satisfactory technical properties, pleasing appearance, a short lifetime and low market prices, it is necessary to optimize all stages of its creation to the development and sale of (Janjuš; Janjuš and Šljivić, 2006) .
One of the measures of optimization is using of cheaper technical materials. Plastics as an engineering material appeared in the first half of last century. Their use has continued an upward trend. Until today, any other material is not recorded by rapid development thanks to a very strong relative performancequality-price and the fact that the characteristics of plastic can be easily adapted to different requirements of exploitation, as well as the relatively simple processing procedures. When you create a product should not ignore the fact that its exploatical deadline limited and will sooner or later found in a landfill for waste disposal. Important place in landfills have products made of plastic. A characteristic of modern society is a large amount of waste Certainly, the trend of production increase and its use follows the trend of waste increase. Large quantities of waste are disposed outside the places provided for disposal of waste.
A special problem for the ecological environment are materials that have extremely long period of decay and bioundegraded materials, so it represents as pollutants of nature for a long time. In recent years, through propaganda and appeals of environmental organizations, growing awareness of citizens and society as a whole to preserve the natural environment. In addition to this increase in prices of raw materials and energy requires a new approach to creating a product, material selection, lifetime and especially to prescribe measures to be taken when product run out. Further problem in using polymeric materials is the fact that there are many different types of polymers and that each of them requires a different approach to further exploitation.
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Material and Methods

Description of experiment
The experiment studied the impact of multiple recycling of thermoplastics mechanical properties change through the cycle. The aim is to bring the conclusions of the features, quality and reliability of the use of recycled materials. The changes in mechanical properties are accompanied by the three materials simultaneously through five cycles of recycling.
Three main materials were used for experiment: Processing temperature was constant and amounted to the190°C, 210°C, 220°C for the first, second and third heater.
Test tube cooling was done slowly at room temperature, without additional funds.
Crushing of materials (preparation for re-processing) was done in industrial mill.
The material is processed in the test tube in which tightening and hardness was measured, and from them were cop prepared examples for measuring the toughness and shear stress.
Test tubes were cast in a specially designed mold.. The calculation of other mechanical quantities was performed which can be obtained using the measured values.
Testing tightening
Testing tightening was done in the laboratory for quality control of "Jelšingrad -steel foundries "A. A device for measuring tensile strength -Testing Machine is shown in photo.
Test tube test (shown in the following figure) is with standard shape and dimensions.
The test is carried out by german standard DIN 50114 -for striped tube (Picture 1).
Dimensions of test tubes for testing:
1. The total length of the tube l1=156mm
2. First part of the length measurement l0=80mm,
3.
Width of the clamping portion B=20mm, 4. Home for measuring cross-section width b0=10mm,
5.
Home thickness cut-off for measuring s0=4mm.
For one cycle test was conducted four test tubes of the same series, and as a measurable result the mean measured size is adopted.
Test results are: The results are shown in tables and graphs (Skakić, 2001 ).
Examination of hardness by Rockwel
Data on the scale:
1. Name of criteria: WOLPERT-PROBAT, 
Rheological Properties of Thermoplastics
Processing and analysis of results
The analysis is done in Microsoft Excel using the regression method. All curves presented approximate polynomial functions are the fourth or fifth degree. Graphical and tabular presentation will illustrate the analysis of characteristics of polyethylene, while for other materials function changes are shown tables
Results and Discussion
Mechanical properties
Tensile strength [R m ] lightweight polyethylene recorded an upward trend compared to the base material. Maximum value is at the third cycle of recycling, followed by slow decline until the fifth cycle. Maximum change in tensile strength does not exceed 6.5%.
Tensile strength [Rm] lightweight polystyrene recorded an upward trend compared to the basic material.
Maximum value is at the first cycle of recycling, followed by nearly constant value up to the fifth cycle. Maximum change in tensile strength does not exceed 25%.
Shear strength [τm]
polyethylene recorded slow downward trend of recycled material in relation to the basic material. The overall decrease in shear strength to the base material does not exceed 12.2%.
recorded a lightweight polystyrene downward trend of recycled material in relation to the basic material. The overall decrease in shear strength to the base material does not exceed 16%.
Polypropylene recorded slow downward trend of recycled material in relation to the basic material. The overall decrease in shear strength to the base material does not exceed 8.1%.
Hardness polyethylene recorded an upward trend in recycled materials to the base. Were also a much wider range of imbalances measured hardness measured at different locations tube of recycled materials.
The hardness of polystyrene recorded consistent results, no significant deviation (less than 5%) of recycled material in relation to the base.
Polypropylene recorded a uniform hardness result, no significant deviation (less than 5%) of recycled material in relation to the base.
The highest tensile strength has polypropylene. Polypropylene and polyethylene have a mild almost insignificant changes in tensile strength. Lowest tensile strength and harshest change has polystyrene.
The highest shear strength has polystyrene. The lowest shear strength has polyethylene. All three recorded material shear strength lightweight pad.
All three materials have a slight difference in hardness observed cycles of recycling and a wide range of imbalances measured hardness (Šljivić and Stojanović, 2001 ).
Mechanical properties of recycled materials (thermoplastics) can vary from basic material properties.
In polyethylene and polypropylene tensile strength had a slight change. Shear strength in all three materials have a constant slight decrease. Hardness is slightly exchanges with all the material, and has a relatively wide range of steps observed for the different measuring points. Observed mechanical sizes through five cycles of recycling have not radically changed, and we can say that the observed multiple materials can be used and to maintain a stable future uses of properties. It is not known to which the cycle will keep the size of the observed changes of mild character, and they need further testing through more cycle (Jovanović at al., 2002) .
The analysis presented experimental results it is possible to create features with minimal error approximates the experimental curve obtained.
This would help form the properties trend changes to the fifth cycle of recycling could follow and analysis (computing) through.
Rheological properties
Rheological properties of recycled materials (thermoplastics) can vary from basic material properties.
The experiment showed that three different thermoplastic similar response during testing. The curved changes have similar trend changes.
It is observed that the relative density of observed material remains almost constant during processing disposable, while the index of strength has a different trend of change for all three materials.
Technological size observed through five cycles of recycling is not radically changed, so we can say that the observed multiple materials can be used and to maintain a stable future uses of properties.
By analysis presented experimental results it is possible to create features with minimal error obtained by approximating the experimental curves.
This would help form the properties trend changes to the fifth cycle of recycling and computing could follow through. Function changes depending on the cycle of recycling were presented polynomial fourth or fifth degree (Picture 2; Table 3 ). Recycling cycle is marked with the letter N. The coefficient of determination R (0 ≤ R ≤ 1) shows the extent to which experimental results are explained approximately (Janjuš and Šljivić, 2006; Plavšić, 1999) .
Conclusion
Based on the conducted analysis and experimental research can be concluded:
1. Seen from the ecological point of view recycling is an important process because the re-use reduces the amount of waste in landfills and in human living environment.
2. The economic importance is reflected in the fact that left off amounts of material to make use of this procedure for obtaining new materials, raw materials or for energy production. 3. Analysis of the results of the experiment can be concluded that the observed polymer materials can be used again until the fifth cycle of recycling.
4. All observed sizes are relatively small change in value through the cycle..
5.
Changes in the value of size through a gentle cycle, without radical, chaotic (uncontrolled) or unexpected results. Such changes can be described by appropriate mathematical function.
6. Analysis of the results obtained by the experiment showed that the observed changes in the function of the size of the recycling cycle with satisfactory accuracy can present polynomial functions of fourth or fifth degree. Cycle recycling Relative density density
